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PURPOSE: To improve integration by reducing a space among wiring 
and reduce contact resistance. 

CONSTITUTION: A structure includes a lower-layer wiring 12. 
formed with a given space, and a second insulating film formed on an 
upper layer on a lower- layer wiring 1 2 and having a contact hole 1 5. 
The contact hole 15 just above the lower-layer wiring 12 is wider 
than the lower-layer wiring 12. The structure includes an upper- 
layer wiring 14 formed on the second insulating film in a way that 
the upper-layer wiring 14 is joined to the lower-layer wiring 12 
through the contact hole 1 5. 
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* NOTICES * 
• JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 2nd insulator layer which is formed in the upper layer of lower layer wiring (12) formed by 
having fixed width of face, and said lower layer wiring (12), and has the contact hole (15) of width of face 
larger than lower layer wiring (12) La the position on lower layer wiring (t2) (13), Wiring structure of the 
semiconductor device characterized by being constituted including the upper wiring (14) formed on the 
2nd insulator layer (13) so that it may connect with lower layer wiring (12) through said contact hole. 
[Claim 2] A contact hole (15) is the wiring structure of the semiconductor device given in the 1st term 
characterized by forming an one direction including the top face of lower layer wiring (12), and one side 
face. 

[Claim 3] The upper wiring (14) is the wiring structure of the semiconductor device given in the 1st term 
characterized by having the expansion field which spreads in the both sides of the part which ****s in a 
contact hole, and the longitudinal direction of lower layer wiring (12). 

[Claim 4] The upper wiring (14) is the wiring structure of the semiconductor device given in the 2nd 
term characterized by having the expansion field which spreads in the both sides of the part which 
****s in a contact hole, and the longitudinal direction of lower layer wiring (12). 

[Claim 5] The upper wiring (14) is the wiring structure of the semiconductor device given in the 1st term 
characterized by having the expansion field which spreads in one part side which ****s in a contact hole, 
and the longitudinal direction of lower layer wiring (12). 

[Claim 6] The upper wiring (14) is the wiring structure of the semiconductor device given in the 2nd 
term characterized by having the expansion field which spreads in one part side which ****s in a 
contact hole, and the longitudinal direction of lower layer wiring (12). 

[Claim 7] It is formed in the upper layer of lower layer wiring (12) formed by having fixed width of face, 
and said lower layer wiring (12). The 2nd insulator layer which has a contact hole (15) containing the top 
face, side face, and edge aspect of lower layer wiring (1 2) of the part which ****s at the edge of lower 
layer wiring (12) (13), Wiring structure of the semiconductor device characterized by being constituted 
including the upper wiring (14) formed on the 2nd insulator layer (13) so that it may connect with lower 
layer wiring (12) through said contact hole (15). 

[Claim 8] A contact hole (15) is the wiring structure of the semiconductor device given in the 7th term 
characterized by being formed including the top face and edge aspect of lower layer wiring (12). 
[Claim 9] The upper wiring (14) is the wiring structure of the semiconductor device given in the 5th term 
characterized by having the expansion field which spreads in the direction in which lower layer wiring 
(12) was formed from the part which ****s in a contact hole (15). 

[Claim 10] The upper wiring (14) is the wiring structure of the semiconductor device given in the 8th 
term characterized by having the expansion field which spreads in the direction in which lower layer 
wiring (12) was formed from the part which ****s in a contact hole. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the wiring structure which has improved 
contact formation and a beer hole pattern (via hole pattern) about the wiring structure of a 
semiconductor device. 

[0002] . 

[Description of the Prior Art] According to the metal wiring approach of a general semiconductor device, 
a contact hole is formed in the part which the upper wiring and lower layer wiring intersect In order to 
ensure overlap of contact, it was made for wiring of a part with which a contact part crosses in order to 
secure the touch area during wiring to have the enlarged expansion field. 

[0003] The formation approach of a contact hole is explained with reference to an accompanying 
drawing such conventionally. Drawing 1 is the top view showing a wiring example of a semiconductor 
device conventionally, drawing 2 (a) is the A-A' line sectional view of drawing 1 , and drawing 2 (b) is the 
B-B' line sectional view of drawing 1 . As illustrated, conventionally, according to wiring of a 
semiconductor device, crossover formation of the upper wiring 4 is carried out on the lower layer wiring 
2, and the lower layer wiring 2 and the upper wiring 4 are carried out contact 5 in a part for these 
intersections. The intersection of the lower layer wiring 12 and the upper wiring 14 contacted has the 
expansion field made into the larger width of face for a contact margin than other fields. The 
manufacture approach forms the lower insulating layer 1 in a semi-conductor substrate like drawing 2 , 
and carries out patterning of the lower layer wiring 2 on it. Then, after making the lower layer wiring 2 
isolate by the up insulating layer 3, removing alternatively the up insulating layer 3 of a part which should 
connect the lower layer wiring 2 and forming contact 5, the lower layer wiring 2 and the upper wiring 4 
are connected by forming the upper wiring 4 so that it may cross by contact 5. 

[0004] Moreover, drawing 3 is the top view showing other examples of wiring of a semiconductor device 
conventionally, drawing 4 (a) is the OCT line sectional view of drawing 3 , and drawing 4 (b) is the D-D' 
line sectional view of drawing 3 . This technique is indicated by the U.S. Pat. No. 4,587,549 number. As 
shown in drawing, this is the wiring structure of one semiconductor device which is made to form the 
lower layer wiring 6 so that it may connect with a substrate 5 through Contacts 8a, 8b, 8c, and 8d, and 
the upper wiring 7 was made to cross and was made to form on it through an insulating layer. In this 
case, as shown in drawing 4 (a), the thinning of the part is carried out for the upper wiring 7 in that level 
difference part by the effect of the level difference of a contact hole, resistance of the upper wiring 
increases, and the phenomenon in which reliability is weakened arises. In order to prevent it, it was made 
to have the part by which a contact hole is formed in the field where the upper wiring 7 and the lower 
layer wiring 6 cross, and the upper wiring 7 is not influenced by the configuration of a contact hole. 
[0005] On the other hand, drawing 5 is the sectional view showing the example of further others of 
wiring of a semiconductor device conventionally, and is indicated by the U.S. Pat. No. 4,656,732 number. 
It was made for this technique not to form a weak part in the part of a contact hole by making metal 
wiring into the geometric minimum configuration by forming a side-attachment-wall oxide in a contact 
hole. 
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10006] 

[Problem(s) to be Solved by the Invention] However, the conventional technique mentioned above has 
the following troubles. In the former wiring structure, in order to have to make it the part which vertical 
layer wiring intersects in order to prevent contact incorrect alignment (contact misalign) have to have 
an expansion field, there is a limitation in minimizing spacing during wiring. Therefore, there was a trouble 
that a degree of integration could not be raised. In the latter wiring structure, although the degree of 
integration could improve since the contact hole was formed in the intersection during wiring of a 
vertical layer as indicated to U.S. Pat. No. 4,587,549, there was a fault in which the size of a contact 
hole decreases according to increase of a degree of integration, and contact resistance increases. 
Moreover, as indicated by the U.S. Pat. No. 4,656,732 number, since the size of a contact hole 
decreased as the degree of integration increased too, forming a side attachment wall in a contact hole, 
and decreasing contact width of face had the fault in which contact resistance increases rapidly. In 
order to cancel the trouble mentioned above, while this invention reduces wiring spacing and raises a 
degree of integration, it is the purpose to offer the wiring structure of a semiconductor device where 
contact resistance can be decreased. 
[0007] 

[Means for Solving the Problem] In the wiring structure of a semiconductor device where an insulator 
layer is connected through a contact hole on a semi-conductor substrate in lower layer wiring and the 
upper wiring in between according to this invention in order to attain the above-mentioned purpose A 
contact hole is formed so that a part of periphery section [ at least ] of lower layer wiring may be 
included, the upper wiring is formed so that it may have an expansion field on the whole surface at least 
among the part which intersects lower layer wiring, and lower layer wiring is formed so that it may not 
have an expansion field. 
[0008] 

[Example] Such this invention is explained in full detail based on an accompanying drawing. Drawing 6 is 
the top view showing wiring of the semiconductor device by the 1st example of this invention, drawing 7 
(a) is the E~E' line sectional view of drawing 6 , and drawing 7 (b) is the F-F line sectional view of 
drawing 6 . As shown in drawing 6 , it is the structure where the contact hole 15 was formed in the part 
with which the contact hole 15 was formed in the part which the lower layer wiring 12 and the upper 
wiring 14 intersected and which the lower layer wiring 12 and the upper wiring 14 intersected, and the 
lower layer wiring 12 and the upper wiring 14 were connected with it. That is, the lower layer wiring 12 
does not have an expansion field in an overlap part, and it forms the upper wiring 14 so that it may have 
an expansion field in the part which overlaps the lower layer wiring 12. The contact hole 15 is a 
rectangle, the longitudinal direction has turned to the cross direction of the lower layer wiring 12, and 
the short direction width of face of the contact hole 15 is formed in the same magnitude as the width of 
face of the usual section of the upper wiring 14. 

[0009] The manufacture approach is explained. First, after forming the lower layer wiring 12 on the 1st 
insulator layer 11 on a substrate, the 2nd insulator layer 13 is formed over the exposed whole surface. 
Then, after removing alternatively the 2nd insulator layer 13 located above the lower layer wiring 12 and 
forming the contact hole 15 in the above magnitude, the upper wiring 14 is formed on it. Therefore, as 
shown in drawing 7 (a), the conventional technique of the E-E' line sectional view of drawing 6 is the 
same, but since the contact hole has spread on both sides of the width of face of lower layer wiring as 
the sectional view by the F-F' line of drawing 6 is shown in drawing 8 , it is contacted in the top face 
and both-sides side of the upper wiring 14 and the lower layer wiring 12, and is increased by the touch 
area of the lower layer wiring 12 and the upper wiring 14. 

[0010] Moreover, drawing 8 is the top view showing wiring of the semiconductor device by the 2nd 
example of this invention, drawing 9 is the G-G' line sectional view of drawing 8 , drawing 10 is the top 
view showing wiring of the semiconductor device by the 3rd example of this invention, and drawing 1 1 is 
the H-H' line sectional view of drawing 10 . As for the manufacture approach and wiring structure, the 
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point of the 2nd example and the 3rd example of this invention of having made it the upper wiring 14 
have an expansion field on (left-hand side or right-hand side) as for a part of field where it is almost 
similar with the 1st example of this invention, and lower layer wiring overlaps is the thing and difference 
of the 1st example. The lower layer wiring 12 and the upper wiring 14 are connected through the contact 
hole 15 like the 1st example. In that case, since the contact hole 15 has spread even on both sides of 
the width of face of the lower layer wiring 12, a touch area increases. 

[0011] Drawing 12 is the top view showing wiring of the semiconductor device by the 4th example of this 
invention, and drawing 13 is the H* line sectional view of drawing 1 2 . Although the manufacture 
approach of the wiring structure by the 4th example is the same as that of the 1 st example, only the 
point which the upper wiring 14 was made to cross and was formed in the edge of the lower layer wiring 
12 carries out difference of it. That is, the contact hole 15 is formed so that the crosswise both sides 
and edge of the lower layer wiring 12 may be included, the upper wiring 14 is formed so that it may have 
an expansion field in a part of lower layer wiring 12 direction of the field where the lower layer wiring 12 
overlaps, and the top face of the lower layer wiring 12, a both-sides side, and an end face are connected 
with the upper wiring 14. Therefore, since a touch area increases and an expansion field part decreases, 
_ _the degree of integration of a semiconductor device can be raised. 
[0012] On the other hand, drawing 14 is the top view showing wiring of the semiconductor device by the 
5th example of this invention, and drawing 15 is the J-J" line sectional view of drawing 14 . and makes 
the upper wiring 14 intersect the edge of the lower layer wiring 12. Although this 5th example is 
structure almost similar to the 4th example shown in drawing 1 2 , the contact hole 15 does not spread 
crosswise [ of the lower layer wiring 12 ]. but a touch area is increased when it is formed so that only an 
edge may be included, and the top face and edge aspect of the lower layer wiring 12 are contacted by 
the upper wiring 14. 
[0013] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired as explained 
above. 

1. Since size of a contact hole cannot be decreased but the touch area of the upper wiring and lower 
layer wiring can be increased, contact resistance decreases. 

2. Since it is made for the upper wiring to have an expansion field to a part of field which overlaps lower 
layer wiring as shown in drawing 16 and lower layer wiring can be prevented from having an expansion 
field, spacing during wiring can be reduced and, moreover, a degree of integration can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing an example of wiring of the conventional semiconductor device. 
[Drawing 2] They are the A-A' line sectional view (a) of drawing 1 , and a B-B' line sectional view (b). 
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' [Drawing 3] It is the top view showing other examples of wiring of the conventional semiconductor 
device. 

[Drawing 4] They are the C-C line sectional view (a) of drawing 3 , and a D-D ! line sectional view (b). 
[Drawing 5] It is the sectional view showing the example of further others of wiring of the conventional 
semiconductor device. 

[Drawing 6] It is the top view showing wiring of the semiconductor device by the 1 st example of this 
invention. 

[Drawing 7] They are the E-E' line sectional view (a) of drawing 6 , and a F-F f line sectional view (b). 
[Drawing 8] It is the top view showing wiring of the semiconductor device by the 2nd example of this 
invention. 

[Drawing 9] It is the G-G' line sectional view of drawing 8 . 

[Drawing 10] It is the top view showing wiring of the semiconductor device by the 3rd example of this 
invention. 

[Drawing 111 Lt is the H-H' line sectional view of drawing 10 , 

[Drawing 12] It is the top view showing wiring of the semiconductor device by the 4th example of this 
invention. 

[Drawing 1 3] It is the I-T line sectional view of drawing 12 . 

[Drawing 14] It is the top view showing wiring of the semiconductor device by the 5th example of this 
invention. 

[Drawing 1 5] It is the J- J' line sectional view of drawing 14 . 

[Drawing 16] It is a top view for explaining improvement in the degree of integration by wiring of the 
semiconductor device of this invention. 
[Description of Notations] 

11 13 Insulator layer 

1 2 Lower Layer Wiring 

14 The Upper Wiring 

1 5 Contact Hole 
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